»

HEXAGON
R

©

it =
ERAWL

20184
98510-12H
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Data Ownership is
the new O|I
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B Topography X,Y,Z/ihifiz
B Topology/#a#h4E544

Database completeness
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Information obsolescence
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Speed of Change/ZERE B, L
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= After decades spent to map, now we have to
control dynamic realities

» The data collection and processing must be
faster than the speed of changes of the
reality

= Accuracy is referred to accurate
information, not just and only X,Y,Z.... a
slow system cannot be accurate
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Pegasus:Two

Vehicle independent System
Asset Management

Road Analysis

Rail Infrastructure Survey

Survey Grade Accuracy
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Boat Application
SAESEEL IV

* Damage Inspections
» Deformation Analysis
= Coastal Erosion

= Harbour inspection
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Pegasus:Two and Thermal Imagery
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Pegasus:Stream

= Below and Above Ground
= Asset Management
= Buried Objects

= Cavities Detection

= Massive Data Capturing
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CITY DIGITISATION
FOR AUTONOMOUS
VEHICLE REFERENCE
BASE MAPS
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60% of today’s Buildings
=willstitl-be in use in 2050
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New positioning methods are needed

RINFEEZSHHEMSGR

GNSS/INS Navigation INS Navigation SLAM Navigation
GNSS/INS Sfin INS &t SLAM &fin

Satellite based positioning systems is Adding an Inertial Navigation System A method of measuring the

the backbone of all mobile mapping allows us to determine orientation and environment and determining a
Requires a direct line-of-site to the navigate without access to satellite signals location in that environment at the
satellites BT RS RGREBTPRNETAEIDE same time
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4.725 million passenger journeys
were recorded in one day in London
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Tran__gportation Competition
5C

Xl

Investments
VR
Population Transportation
A0 32
Driving gets cheaper (1980/2014)
FFEE{EE (1980/ 2014)
Train

Source: Independent
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i
Transportation Urbanisation

B3 E W

Rail ticket price brakedown

B3 ERNHE

Train company profits/#ljE 3%

fuel for trains/BX#} 4%
Interest payments/F| 2
Leasing trains/ N ZEFEE
Maintaining track and trains/k 244 a2
Staff costs/ A T e

Investment in rail network/§k i85 3% 26%
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'SiTrack:One

Fast As-built Rail 3D Capture
Determination Track-Geometry
Tunnel Deformation Analysis
Designed to as-built structure
Rail Wear Calculation
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Workflow - 3D Capture - Using GNSS and/or Control Points
ZHYERETERIE—ERAGNSSTIEH S5 R AiEH <

“ End &%

Control Points (CP) each 30-150 m

Depending of needed accuracy

“ Start 74
{2l 2 §30-150m g 14
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Workflow Comparison —4Km Tunnel Survey
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Delivery
CADRR3ZfF

Sections Survey
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Terrestrial scanning plus mechanical track measurement it E 33+ 2 uh (S BR B2 2
| E
7 L CADRRSRAZ 1

1
Integrated scanner on stop| — go mechanical track measurement £ 3 {{ IREFFHECNE, £EFE

) e Sections B CAD Deliver ' '
~|-|| = urve y
Rail Survey PR = s CADRK SR 3Z 1 :

- I
4 Days PL11 9 Days 14 Days 17 Days 19 Days
4K 9X 14X 17X 19K

Cross sections 8 = B B
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RailwaLTasks — New Feature - Rail-Wear-Calculation

KRN E—RIBREE

SiTrack:One

Configurations:
= 2 Scanner Heads
= 4 Scanner Heads
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High resolution rails point cloud " ETRERRIRE
Rail profile scanners — high-end technology (1000Hz) * ##i&IE3#&E(XL (1000Hz)

Automated rail information export - BISELHNER P
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41 Confidential ‘ ‘ HEXAGON




SiRail Suite
SiRailEHBRG R

= Batch tunnel deformation analysis

= Automated calculation of differences “designed to
as-built structure”

= Batch extraction and adjustment of the as-built rails
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SiRail Suite
SiRail - BRF R

Ra_Profie Ri_pewtp O
LA EN15273 Ceatance (R -
Speed: (Ms)nunchxm (Yd:\w)

0 EN15273 Frame (Blue)
. Contur N (SNCF)
Sefety Buffes{m]: 0 CorRur N major(SNCF)
Coetiur N (SNCF) Top Frame
Absokte terms COORMT N Aol SNCF) Too Fraene Y
Chanage: 145.10719
0 36285 Punite 301
Statim] -1 nd[m}): 1
= Colsion test i Cose
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Clearance options

EN1S273 Absolute Ceacance (Green)

Shift « left mouse button to set Station

2D Clearance-analysis (static, dynamic): Exact determination of clearance infringements
Based on European rules and individual Formulas (for example for SNCF - National French Railway Company)
Calculation of potential clashes also between neighborhood tracks
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Kinematic Scanning

= TPS and GNSS Positioning
= Asphalt Thickness Layer

= Tunnel Deformation

= Ground Elevation Map
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Paved Surface Point Density

HWHRENREE

More than 60K points in a
1x1m square
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gllcatlons Tunnel
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Kinematic Laser Scanning: %%Bﬂz%ﬁlj‘:ﬁ?*

= 102 Million Points 1X1.02{0 5=
= Data Captured in 27 Minutes = yf{*}%mﬁ%Z?ﬁj\ Fh
= Data Processed in 30 Minutes = #{iEAIE304) #f
= Length of Trajectory 212 m = 212 RKIUTAKE
= Resolution 6 mm = EEEG6 mm

= W W
49 Confidential (‘ ‘ HEXAGON



A

IV E Sb

lications: Tunnel

Construct Transform Cloud Mesh

Measure | Surveying

Image CloudWorx

Hi Script View 7 Theme -
“ @ 40 BOL|”“ V)  Q@ECE " Q
OLIK D p
Measure Volume || Line Circle Round Square Plane Cylinder Sphere Cone || Compare Edit Localize || Create/ Label Label || Coloralong Color according
‘with mouse 2 o Slot~ Slot~ e A & v /Inspect Colors Values Edit Label Aspect Report a Direction  to curvature
Measure Geometry Inspection Labels Others
4 3DReshaperl, tunnelSarsh x| tunnelSb.rsh | -
Levels
Number of automatic | [x] s

(&) ev = 4001

S Color Scale
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S

o +0.0075

j=%

[72)

= +3.04%
+0.00625
+6.15%

Display in scene
©) No display
@ ForeGround
(©) BackGround
underined [l
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Y
OK Gancel
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Tunnel Deformation
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